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1 Introduction
A new work-item was approved in RAN plenary #48[2]. The objective of the work-item according to the WI-description is the following:

Specify performance requirements (RAN4 specifications) corresponding to the following workarounds:

a. Introduction of a MIMO cell antenna 2 S-CPICH power offset
· Define the requirements for MIMO UEs operating in MIMO mode when P-CPICH and S-CPICH are configured with different power offsets
b. Downlink control channels in STTD mode
· Define the requirements for MIMO UEs operating in MIMO mode
This contribution aims to initiate the discussion on the methodology and scope of the RAN4 studies needed to complete the work-item objectives.
2 HS-PDSCH demodulation performance requirements
The existing MIMO requirements have been listed in Table 1, 4 of the test-cases (TC1-TC4) are testing 16QAM MIMO and were added in Release 7. The remaining testcase (TC5) is testing 64QAM MIMO and was added in Release 8.
Table 1. Summary of existing MIMO HS-PDSCH demodulation performance testcases
	Test case
	Base test case [1]
	Channel 
	Release

	TC1
	Test 1 in Table 9.22E1
	PA3
	Rel. 7

	TC2
	Test 2 in Table 9.22E1
	VA3
	Rel. 7

	TC3
	Test 3 in Table 9.22E1
	PA3
	Rel. 7

	TC4
	Test 4 in Table 9.22E1
	VA3
	Rel. 7

	TC5
	Test 1 in Table 9.22F2
	PA3
	Rel. 8


Traditionally, RAN4 would conduct a three step approach for deriving new test-cases, involving first determining the requirement scenarios, then proceeding to alignment of ideal simulations and finalizing with practical results and the derivation of the new requirements. However, as the test-cases listed in Table 1 have been settled in the standard for a significant time, it would make sense to attempt to maintain the general requirement levels, even though the new requirements are specified under slightly modified conditions when it comes to the setup of the pilot channel configuration. One approach that could be adopted for this purpose is to express the results from different companies in terms of a relative throughput difference when using P-CPICH and S-CPICH as compared with using P-CPICH on the two antennas. 

As an example some initial simulation results investigating the sensitivity of throughput with respect to the change in pilot channel setup and power imbalance have been provided in Table 2. The simulations were assuming a fully practical receiver and other simulation assumptions as they are stated in [1].  The power settings for the pilot channel codes were set according to:

· P-CPICH Ec/Ior = -13dB 

· S-CPICH Ec/Ior = -13dB + 
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As can be seen from Table 2, the performance differences between using an imbalance in power of up to 4 dB can be regarded as negligible, and it may be possible to re-use existing requirement levels thereby saving a significant amount of work for RAN4 as well as avoiding an unnecessary modification of the baseline requirement levels. 
Table 2. Relative performance difference for using P-CPICH from both antennas compared to using P-CPICH and S-CPICH with different power difference configured.
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3 HS-SCCH detection performance requirements

The existing MIMO requirements have been listed in Table 3, the test-cases were added in Rel. 7 as part of the introduction of 16QAM MIMO.
Table 3. Summary of existing MIMO(Type 3) HS-SCCH demodulation performance testcases. 

	Test case
	Base test case [1]
	Channel 
	Release

	TC1
	Test 1 in Table 9.56
	PA3
	Rel. 7

	TC2
	Test 2 in Table 9.56
	VA3
	Rel. 7

	TC3
	Test 3 in Table 9.57
	PA3
	Rel. 7

	TC4
	Test 4 in Table 9.57
	VA3
	Rel. 7


Similarly to the discussion in the previous section, it would be beneficial if the new requirements could be derived in a manner that would preserve the baseline requirements from Rel. 7. At the time of the writing of the paper, results investigating the feasibility of such an approach were not available. It is suggested that RAN4 investigates this issue further.
4 CQI requirements

Similarly to the discussions for HS-PDSCH and HS-SCCH, it is proposed that RAN4 evaluates whether the existing requirements can be re-used in the P/S-CPICH scenario. Since, in contrast to other requirements, the CQI requirements are not specified in absolute terms, it would seem likely that such an approach would be feasible, although further study is needed to confirm that this is the case. 

It should also be noted that the definition of the CQI reporting definition in the scenario where P-CPICH and S-CPICH is used with different power imbalance is currently being discussed in other working groups. In particular, the definition of the power offset between CPICH and HS-PDSCH needs further clarification for the case of P/S-CPICH with imbalance.
5 Conclusions
The contribution has discussed the way forward for specifying new MIMO test-cases according to the objective of the WI for “MIMO Testing”. It is proposed to use a methodology that evaluates the relative performance difference between existing and new test-cases, in order to avoid modifying the base-line requirement levels that were agreed in Release 7.  A limited set of simulation results has been provided, suggesting that such an approach may be feasible although further study is needed to confirm that this is the case for all test-cases and with a wider range of UE implementations. 
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Annex A: Simulation Assumptions
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